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The estimation of canopy cover in the
field has been a laborious, cumbersome,
or otherwise inaccurate procedure. The
need for an accurate means of canopy
cover determination has been acknowl-
edged as canopy cover gives a better
measurement of plant biomass than that
given by counting the number of indi-
vidual plants (Mueller-Dombois and
Ellenberg 1974). A wide range of canopy
cover estimation techniques or procedures
have been developed, including canopy
cover estimation through vertical photog-
raphy (Evans and Coombe 1959). An-
other method of canopy cover estimation
uses the indirect method of measurement
with light meters of the amount of light
penetrating the canopy (Buell and Cant-
Ion 1950, Eber 1972). The disadvantages
of the light measurement method are that
it is time-consuming, and the results
1Manuscript received 26 March 1979 and in
revised form 10 September 1979 (#79-17).
cannot be expressed directly as percent
canopy cover. Various viewing devices
have been developed to measure the
canopy cover with mixed success (Buell
1936, Garrison 1949, Holds worth et al
1936, Morrison and Yarranton 1970,
Robinson 1947, and Shepperd 1973).
Generally, the ocular estimate methods
are most accurate in stands of low density
but become progressively more difficult
as the canopy cover increases (Avery
1975). As a result, the major limitations
of the viewing devices include problems
associated with measurement precision
and accuracy, and most of these methods
involve significant time or cost expendi-
tures which greatly influence the scope of
field survey studies.
The primary objectives of my study
were to develop, construct, and evaluate
under field conditions, a canopy cover in-
strument which would overcome some of
the precision, accuracy, cost and size
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limitations of previous methods of canopy
cover determination.
Field durability required the develop-
ment of an optical canopy cover instru-
ment with significant differences from
previously developed designs. Several
versions of hand portable optical canopy
cover instruments were designed, fabri-
cated and refined until a satisfactory in-
strument design emerged. The specific
design and dimensions for this optical
canopy cover instrument are provided in
figure 1. The instrument uses several
commonly available, inexpensive parts.
AN OPTICAL CANOPY COVER INSTRUMENT
[V) GRID GLASS
( | ) SILVERED PRISM
© BACK PLATE
(4) SIDE PLATES (£
( D BASE PLATE
(£) VIEWING GLASS
(7) CIRCULAR LEVEL BRACKET
© FRONT BRACE PLATE
(?) LAG SCREW
tfB) WOODEN HANDLE \J
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The right-angle silvered prism, the heart
of the instrument, can readily be obtained
from optical supply firms. Construction
should begin only after the prism has
been obtained to assure that the dimen-
sions of the instrument are compatible
with the size of the prism.
The instrument housing is made of
hardwood to ensure durability for field
use. After the instrument dimensions
have been determined, the back plate,
side plates, base plate, and front brace
plate can be cut. The screw holes should
be carefully aligned, pre-drilled and
countersunk to provide a tight fit and
to prevent the hardwood from splitting
or cracking. The back plate, base plate
and front brace plate require a shallow
channel to allow the grid glass and view-
ing glass to slide securely in place as the
instrument is assembled. This channel
can be made using a router or a saw hav-
ing a kerf width approximately the
thickness of the glass selected for the grid
and viewing glass.
The base plate should be drilled to
allow for the passage of a lag screw to be
inserted through the hole and glued in
place, thus allowing for removal of the
wooden handle, whenever required, with-
out the need to disassemble the unit.
The lag screw can be connected directly
to a wooden handle (as shown in figure 1),
or it can accommodate a Jacob's staff, if
desired.
After the base plate has been secured
to the back plate and one of the side
plates, the front brace plate can be
aligned and fastened into position. This
partial assembly will allow the size
measurement to be made for both the
grid glass and viewing glass. At this
time, the right-angle silvered prism
should be thoroughly cleaned and care-
fully positioned to ensure that each side
of the right-angle is parallel to the grid
or viewing glass. The prism can then be
secured by using silicone seal compound
to hold the prism in place and to absorb
any vibrations during field use.
The grid and viewing glass should be
cleaned after they have been cut to size.
They can be imprinted with the grid
pattern and alignment crosshairs using an
indelible drafting ink. The grid pattern
may be drawn on drafting paper, then the
grid glass can be placed over the drawing,
secured by tape, and the grid pattern
copied. If additional grid spaces or a
different grid configuration is desired, a
proportional divider can be used to main-
tain uniform grid cell size. When mount-
ing the grid in the assembly, it is im-
portant to position the viewing glass with
the inscribed grid and crosshairs facing
inward, toward the prism. This will pre-
vent the grid and crosshairs from wear
and possible obliteration during field use.
After the grid and viewing glass are in
position, the remaining side plate can be
aligned and fastened, adjusting the indi-
vidual plates for a tight fit.
The circular level bracket can be con-
structed from scrap metal, cut and drilled
to fit flush against the base plate. The
bracket is then fastened by tightening the
wooden handle on the lag screw. The
circular level can be permanently at-
tached to the level bracket with durable
waterproof glue. When the canopy cover
instrument has been completely as-
sembled, it should be given a coat of
polyurethane varnish (or similar coating
material) to protect the hardwood and
to waterproof the instrument.
Canopy cover calculations consist of
counting the number of cells within the
grid in which canopy appears, dividing
this number of cells by the total number
of grid cells, and multiplying by 100 to
obtain a percent canopy cover value.
Individual canopy cover measurements
can be taken at each survey point and
averaged to obtain a mean value at the
discretion of the individual. Measure-
ments can be made rapidly and require
only the proper orientation of the circular
level and alignment of the grid and view-
ing glass crosshairs. Crosshair alignment
assures that the canopy cover is deter-
mined in a consistent manner while view-
ing the instrument at eye level, from the
same position for each measurement.
Field testing has shown this optical
instrument to have several advantages
such as small size and lighweight design,
ease of use and portability in the field,
ruggedness and durability based on field
use, and easy construction from locally
available, low cost parts. The optical
canopy cover instrument described here
was used in the field over 3 years and
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proved to be an accurate, efficient method
of obtaining canopy cover data.
The unit also was found to function as
an optical ground cover grid when held in
an inverted position. Investigations have
shown that the unit can be used success-
fully for this purpose during a survey.
It was found to produce data that was
closely comparable to open frame ground
cover plots of approximately the same
size taken from the same sampling point.
Before this use is contemplated, however,
the individual must measure (with the aid
of an assistant) the actual size of the
ground area covered by the grid glass
when held at eye level in an inverted
position. After this area is known, one
must be careful to maintain the instru-
ment at a uniform elevation above the
ground surface and at a uniform distance
from the eye to obtain consistent results.
The optical canopy cover instrument
described will aid individuals who must
make canopy cover measurements in the
field and who have not been satisfied with
the time required or results obtained
using other methods. These individuals
may find the simplicity and durability of
this instrument a benefit to their field
investigations without the sacrifice of
significant time or expense.
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